Phospholipids can switch the GTPase substrate preference of a GTPase-activating protein.
The major cellular inhibitors of the small GTPases of the Ras superfamily are the GTPase-activating proteins (GAPs), which stimulate the intrinsic GTP hydrolyzing activity of GTPases, thereby inactivating them. The catalytic activity of several GAPs is reportedly inhibited or stimulated by various phospholipids and fatty acids in vitro, indicating a likely physiological role for lipids in regulating small GTPases. We find that the p190 RhoGAP, a potent GAP for the Rho and Rac GTPases, is similarly sensitive to phospholipids. Interestingly, however, several of the tested phospholipids were found to effectively inhibit the RhoGAP activity of p190 but stimulate its RacGAP activity. Thus, phospholipids have the ability to "switch" the GTPase substrate preference of a GAP, thereby providing a novel regulatory mechanism for the small GTPases.